
ARTIFIDI~L DEEPENINC)\OF TEE ARKANSAS AT 
WICHITA, KANS. 

By ALFBED J. HENRY. Profemor of Me+rology, in chkge of River 
and Flood Dimion. 

The continuous removal of sand for building urposes 
from the bed of the Arkansas River immediate% below 
the Douglas Avenue Bridge at Wichita has lowered the 

Weather Bureau at  Wichita were begun in the latter 
half of 1597, using a age that had been constructed by 
the city of Wichita. %he height of the zero of this gage 
was, so far as can now be determined, 1,284.7 feet above 
sea level. 

In  1905 the Weather Bureau constructed a new gage, 
the zero of which was placed at  1,284.7 feet above sea 

It was graduated from zero to 13 feet. 
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Fm. J.-P~Oflla of accumulated precipitation at Los Angela, Cal., for each of the 37 years, 1877-78 to 1913-14. 

channel of the river at that point probably as much as 
5 or 6 feet during the last 10 years. 

The width of the river bed at Wichita is about 500 
feet but the channel a t  that point is not more than about 
70 &et wide. 
The observations of stages of water in the river by the 

level. This gage was graduated from -0.5 to 12 feet. 
In  1907 it  became necessary to extend the lower section 
of thegage from -0.5 to -3.0 feet. In 19C9 the Weather 
Bureau erected a second new gage on the Douglas 
Avenue Bridge. This page was at  first graduated from 
-3.0 to 12 feet, but later, by reason of the lowering of 
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the channel, it was extended to -6.5 feet, a t  which Bureau, using the age of the United States Geological 
Thus the graduation of the gage has Survey, continued t e series of dail readings a t  Hutch- 

geen extended from zero in 1897 to 64'feet below zero in inson through the months of Apri to August of each 
1911. There has been no change in the zero of this gage. ear until 1913, when the station was finally closed. 
In order to determine the approxiinate amount of &us there is available two series of comparative readings, 

lowering, a study of the ga e relations between Wichita the first extending from 1898 to 1903 and the last from 
1909 to 1912. 

oint it remains. T % 

and Hutchinson, Kans., % as been made. T h e  last- 
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he. B.-Ammnlated hourly ralnlalls, Los Angeles, Cal., February 18-21 snd 24, 1914. 

named point is 43 miles up river from Wichita. Daily 
age r e a d i w  a t  Hutchinson were niaintdned by the 

During six years of that 'time corresponding readings 
were made at Wichita. Beginning in 1909, the Weather 

Inasmuch as the zeros of both gages were set approxi- 
mate1 at the bed of the river, the monthly mean values 

relations which existed in the early period continued 
throughout the second period. 

bnited States Geological Survey from 1896 to 1903. shoulc 9 enable us to determine whether or not the gage 
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Wichita ..................................... 
Diearenca ..._.._....___......_..____. 

The comparative means are given below. 

-2.7 -2.4 -2.6 -3.4 -3.2 ----- 
-4 .11 -4.0 -4.21 -4.41 -4.6 

TABLE l.-Xmthly m a n  river gage readings, Huiclinaon and Wclritu, 
Kina. 

[First period: 1SeS-1903.1 

station. I April. 1 May. I June. 

I I I I I 

--- 
D- .__....__.._..__._.._..._._.. 10.31 0.8 I 0.g I 0.2 10.2 

There was no change in the zero of either of the above 
gages durin the life of the observations. The results 
show that % uring the earlier period the Wichita gage 
readings were uniformly a little higher than those of 
Hutchinson, while the means of the later period show 
that the Wichita gage readings mere, on the average, 
about 4 feet lower than those of Hutchinson and about 
the same aniount lower than those of the earlier period. 
We also note that the means of the second periodat 
Hutchinson are lower than for the first period b as 
much as a foot or more in the months of June and P uly. 
T h e  lesser values of the second period may have been 
due to an actual diminution of stream-flow, since the 
quantity of the latter varies from year to year. 

We assume that the stream-flow at Hutchinson and 
Wichita is practically identical, since no diversion of 
water is made between the two points. The character 
of the bottom is the same at  both pointa, viz, sandy and 
shifting. So far as known, no considerable uanhty of 

The removal of sand from the river bed a t  Wichita 
would tend to cause a flow of sand downstream, in the 
channel, and such flow would continue until the depres- 
sions caused by the removal of sand were filled up. 

Mr. S. P. Peterson, 05cial in charge at Wichita, Kans., 
writes : 
In my opinion the river bed has lowered about 6 feet since the u m p  

ing of sand on a large scale was begun in 1904. The Big Arkeaa 
River occasionally becomes dry above the oint of confluence of this 
river with the Little Arkansas River, but &ere ie always some water 
flowing into the big river from the little river, and thie water paseea 
by the Weather Bureau gage on the Dough Avenue Bridge, about one- 
third of a mile below the oiot of confluence. The lowest stage recorded 
prior to 1904 when the %ig Arkansas River was dry about the point 
of confluence was +0.7 foot. in November, 1897. The lowest stage ob- 
served in the past few years under similar conditions of dryness of 
the big river was -5.4 feet. The stream-flow passing by the ge waa 
probably the same in both cases, as the volume of water from R e  little 
river is usually quite ~~l la l l ,  aud especially so in dry Reasons. The 
difference between the two stages mentioned is 6.1 feet. This would 
seem to indicate a pro-ximately the amount of lowering of the bed of 
the Big Arkansas giver since the pumping of and ~s bepn. The 
stage of -5.4 feet, under the condition of dryness menhoned, w88 
first observed in June, 1911, and thie same sta e (estimated 7 ~ 8 8  
observed early during this current year, the B' A%ansae River b eing 
dry above the point of confluence. It woulrtherefore seem that a 
correction of about +6 feet should be applied to readings from 
1911 to the resent time in order to make these rea%& comparable 
w i t h  the rea$ings made before 1914. 

sand was removed from the river channel at  I3 utchinson. 


